IIpakTH4yeckoe 3aaHue A 3aKIIYUTEIBHOI0 ITANa
Bcepoceniickoi 0JIMMIIMAABI IIKOJAbHUKOB 110 TEXHOJIOT MU
2021-2022 yyeOHbIi roa
(manpasJiienue «KyabTypa 1oMa, Au3aiH U TEXHOJIOTUMN»)

(HanpaB.ﬂeHne «Texnmca, TCEXHOJIOTHHN U TCXHUYECCKOEC TBOp‘IeCTBO»)
PoGoToTexnuka, 10 kiaaccol

Hapuranust po60TOB 1 niepemMenieHne 00bEeKTOB

Marepuansl:

MakeTHas Iulata He MeHee 170 Touek (IUIaTa HPOTOTUIIHMPOBAHMSA), WIH ApIyHHO

COBMECTHMas IJIaTa paciupenust (IIII) ISl MOAKIIOUEHUs JaTYUKOB U CEPBONPUBO/A;

peryiaupyemblid ctabunmu3aTop nutanus (Ha ocHoBe unrna GS2678 unu aHasior),

maccu st pobora B coope (DFRobot 2WD miniQ win Amperka miniQ, win aHasor),

BKJIIOYAIOIIIEE

°  KPYIIYIO WX MPSIMOYTOJBHYIO Iat(opMy auameTpoM (IIHpUHON) He MeHee 122 MM u
He 6osee 180 MM ¢ OTBEpCTUSAMU I KPEIUICHUS KOMIIOHEHTOB;

°  JIBa KOJUIEKTOPHBIX ABUrareis ¢ peaykropamu 100:1 u mpunasHHBIME IPOBOJAMH;

°  JIBa KOMIUIEKTa KpPEIJICHUH AJI IBUTATENEH ¢ KpernekoMm M2;

o nBa koiyieca 42x19 mwm;

°  JIB€ IIapOBBIX OIOPHI;

o kontposutep Arduino UNO uu anasor;

o npaiiBep aurareneii (Ha ocHoBe unna L298D wnm ananor);

nBa uHppakpacusix gansHomepa (10-80 cm) Sharp GP2Y0A21 unu anasor;

JIBA IACCUBHBIX KPEIJICHUS /ISl 1aJIbHOMEPOB,3

JIBA aHAJOrOBBIX JaTUYMKa OTPAXEHUsI HA OCHOBE (POTOTPAH3UCTOPHOU ONTOMAphl (IaTUUK

JIMHUM);

CepBOABUTATENh C KOHCTPYKTUBHBIMH JJIEMEHTaMU /IS KPEIJIEeHUS H TOCTPOCHHUS

MaHUIYJIATOPA AJISl «CTAJIKUBAHUA» OOBEKTOB;

CKOOBI U KPOHIITEHHBI JJIs] KPETUICHUS JaTUYUKOB;

BUHTHI M3;

raiiku M3;

maObI 3 MM;

CaMOKOHTpSIIKECs Taiku M3 cO CTOTIOPHBIM HEHITOHOBBIM KOJIBILIOM, 3 IIIT.;

CTOMKH VISl TIIAT MIECTUTPAHHbIE;

MPY>KUHHBIE MIal0BI 3 MM;

COEMHUTEIIBHBIE IPOBOJIA;

KaOebHbIE CTSKKH (IIIaCTUKOBBIE XOMYTHI) 2,5%150 MMm;

3 akkyMyJsTOpHBIE OaTtapen Tunopasmepa «Kpona» c 3apsaHbIM yCTpoilcTBOM (BO3MOKHO

MCIOJIb30BaHUE OJTHOPA30BbIX OaTapeil eMKocThio He MeHee S00MAY); 1omycKaeTcs 3aMeHa

Ha 4 akKyMyJISITOpHBIX OaTapeu 3.7B tunopaszmepa «18650»;

kabenb ¢ pazpeMoM it AKB tuna «Kponay unu GatapeitHblii 070K 1O 2 aKKyMyJIsiTopa

«18650», coemMHEHHBIX TIOCIIEIOBATEIILHO, C Pa3beMOM JIJIS MOAKIIoUeHHs K Arduino;

BBIKJTIOYATETIb,

kabens» USB.

HNHcTpyMeHTBI, MeTOAUYEeCKHEe TOCO0Us U poYee:

NEPCOHAJBHBIII KOMIBIOTEP MJIM HOYTOYK C MpPEayCTAaHOBJICHHBIM MPOTrPaAMMHBIM
obecnieuernremM Arduino IDE mis nporpammupoBanus podoTa;



e KapaHJall, JIMHEIKa, CTUpaTeIbHas Pe3WHKAa U JIBa JIUCTA IJIOTHONH OyMaru i yepyeHus

¢dopmara A4;

2 KpecTOBbIE OTBEPTKH, OAXOISALINE IO IPELOCTABIECHHBIN KPENExK;

IUIOCKasi OTBEPTKA, MOAXOAAIIAs 1O KIIEMMbI MOJYJIEH;

OTBEPTKA C TOPLEBBIM KIIIOUYOM, IIOAXOASIINAM I10J] IIPEIOCTaBICHHBIN KPEIEXK;

MaJIeHbKHUE IIOCKOTYOLIbI MM YTKOHOCHI,

O0oKOpe3Hl;

U pPOBOI MyJIBTUMETD;

pacreyaTaHHasi TEXHUYECKasl JOKyMEHTAlUs Ha IU1aThl PACIIMPEHUS U TaTYUKH;

® 3apsAIHOE YCTPOMCTBO AJISl aKKyMyJsiTOpoB Tumna «KpoHa» (BO3MOXKHO, OIHO Ha HECKOJIBKO
pabouux Mect, U3 pacuyéra, YTOOBl BCE YYACTHUKH MOTJIHM 3apskaTh IO OJHOMY

aKKyMYJIATOPY OJHOBPEMEHHO); WJIM 3apsiIHOC YCTPOHMCTBO MJi1 aKKyMYJSTOPOB THIA
18650.

® OJIMH COPEBHOBATENIBHBIN MOJUTOH Ha Kaxaple 10 pabounx mecr.

IIpumeuyanue: coeAMHUTEIbHBIE TPOBOJA, BUHTHI, Faliky, IPYKUHHbIE I1ali0bl, CTOMKHU AJIs IIarT,
Ka0eNbHbIE CTSKKH, a TAK)KE CKOObI M KPOHIITEHHBI JJOJKHBI OBITh MPEIOCTaBIEHbl B H30BITOUHOM
KonryecTBe. VX pasMepsl JOIDKHBI 00€CTIeYMBaTh COBMECTUMOCTD JIPYT C JIPYTOM H C IIACCH IS
poboTa. AKKYMYJIATOpHbIE OaTapeu JOKHBI ObITh HOBBIMU U ITOJIHOCTBIO 3aPSyKEHHBIMH.

3agaua

[TocTpouTts 1 3aporpaMMupoBaTh poOOTa, KOTOPBIN:
® HAuMHAeT JABM)KEHHUE B 30HE CTapT/(UHMILI;
® OpHUEHTUPYSACH IO JIMHUH, JOCTUTAaeT 00€ 30HbI ¢ 00BEKTaMHU (KErJsiMH) C JIBYX CTOPOH OT
CTapra;
® OpHCHTUPYSACh Ha DTAJOHHBIE OOBEKTHI, COMBACT JHIITHHE OOBEKTHI ClIEBA IO XOAY
JIBYDKEHUS;
e BO3BPALIAETCS B 30HY CTApTa M OCTaHABJIMBAETCS.
CoCTaBUTH 3JIEKTPUUECKYIO MPUHIUIUHATBHYIO cXeMy 3! pobora Ha 6aze Arduino.
IIpumeyanus:
e pa3Mepsl po0OOTa Ha cTapTe He JOJKHBI mpeBblmaTh 250x250x250 mm, B mpolecce
BBINOJIHEHUS 3a/1aHUs pa3Mepbl poO0Ta MOTYT YBETUUYUTHCS;
® TOPSIOK pACIOJIOKEHHsI STAJIOHHBIX OOBEKTOB [yl KaXIOW MOIBITKA ONpeaesseTcs
XKepeObEBKOH MyTEM BBITSTUBAHUS TTEPE]] TIOMBITKON KapTOUYeK C YKa3aHUEM PacIIOIOKEHHUS,
C KaXIOM CTOPOHBI OT 30HBI «CTapT» JOJDKHO pPacHojaraTbCs MO OJHOMY STaJIOHHOMY
00BEKTY.

TpeGoBanus K NOJIUIOHY

1. Ilonuronom siBisieTcs nuTas OaHHEpHAs TKaHb C HAHECEHHOW TUMOTpPaCKUM METOJIOM
pa3MEeTKOM.

2. B 30HE 00BEKTOB Ha paccTosiHEE 150 MM OT TIeHTpa JIMHUH MTPUKJICEHBI YETHIPE JICPECBSIHHbIC
peiikn aymHoi 500 MM U MpUMEPHBIM ceyeHreM 15 x 15 Mm.

3. Ha paccrossaun 180 MM OT IeHTpa JMHUW PACIIONIOKEHBI 4 NWIMHIPUYIECKUX TMbeaecTana
BbIcOTOM 110 MM 1 1uamerpom 60 MM, IPUKIICEHHBIX K OaHHEPHOW TKaHH.

4. Ha mbenecranax yCTaHOBJIEHBI KEIJM, KOTOpbIE W3TOTOBJIEHBI M3 AIIOMHHHEBBIX OaHOK
oowvemoMm 0,33 71, okIieeHHBIX Oenoi OyMaroiu.

1 ITpunnunuansHas cxema coctaisieTcst B coorBercTBum ¢ ' OCT 2.702-2011 «Enunas cuctema

koHcTpykTopckoi gokymenTanuu (ECKJI). [IpaBumna BbITONIHEHUS JIEKTPUUESCKUX CXeM». PaMka 1 OCHOBHAsI HaIITUCh
HE OLIEHUBAIOTCHI.



5. HampoTtuB mbepectanoB B CiydyalHOM MOpsAKE (MO OJHOM C Ka)XJAOW CTOPOHBI OT 30HBI
«CTapT») YCTAHOBJICHO 2 KEIJH — 3TAJTOHHBIC OOBEKTHI.

6. 30H0i1 cTrapTa/(uHMILIA SBISETCS NPSIMOYTOJBHUK, MEPUMETP KOTOPOTO BbIIEICH KENTON
pa3MeTKOM.

7. PexomeHnayeMblii BHEIIHUIA BUJI IIOJIUTOHA MTPUBEICH Ha pUCyHKE 1. BO3MOXHBI OTKJIIOHEHUS
B pa3zmepax +20 %.

Puc. 1. Buemnuii B OoJIUroHa



OO0mme TpedoBaHUS

1. OpraHu3aropbl MPaKTHYECKOTO Typa MPEIOCTaBISIFOT IIACCH poOOTa B COOPaHHOM BHIE.
Bce ocranpHble YacTH poOOTa JOJDKHBI HAaXOAWUTHCS B pa3o0paHHOM COCTOSHHHU (BCE JAeTalu
otaensHO). [Ipu cOopke poOoTa HENb3sl MOJIB30BAThCS HHUKAKUMH WHCTPYKIHMSMHU (B YCTHOW,
NUCHbMEHHOM (opMe, B BHUAEC WUIIOCTPAIMd WJIM B DJIEKTPOHHOM BHJE), 32 HCKIIOYCHHUEM
JOKYMEHTAIIUM Ha KOMIIOHEHTBI, BBIJJAHHOM OpraHW3aTOPaMK OJIMMITHA/TBI.

2. B KoHCTpyKuMu poOOTa JOMYCKAeTCsl HCIOJNb30BaHUE TOJNBKO TEX JeTaleil M Y3IIOB,
KOTOPBIE BBIJIaHBI OPTaHU3aTOPAMH.

3. Bce anemeHTHl po0oTa, BKIIOYAsi KOHTPOJUIEP, CUCTEMY MMHUTAHU, JOJDKHBI HaXOAUTHCS Ha
poborte.

4. PoOoT momkeH OBITh aBTOHOMHBIM, T.€. HE JOIyCKAeTCs MCTAHLMOHHOE YIIpaBlICHHUE
poboTom.

5. Ilpu 3aueTHOM cTapTe poOOT JOJKEH ObITh BKJIIOYEH BPYUYHYIO IO KOMAaHJE WiCHA JKIOPH,
mocje 4ero B paboty poOoTa Helb3si BMEIIMBATHCSA. ECITM y4aCTHUK NMPUKOCHYJICS K pOOOTY HIIU
MOJIUTOHY BO BpeMs 3ae3/a, IMOMBITKA HEMEUICHHO OCTAHABIMBACTCS W IMPOU3BOIMTCS IMOJCYET
HaOpaHHBIX OAJLIOB.

6. 3aueTHBI 3ae3m JMUTCS MakcuMyM 120 cexyHa, Toclie 4ero, eciu poOoT emie He
OCTaHOBWJICS, OH JIOJDKEH OBITh OCTAHOBJICH BPYYHYIO 10 KOMaHJIE WICHA JKIOPH, 3aUKCHPOBAHO
€r0 MECTOIOJIOKECHHE.

7. B TOM ciyuae, eciii poOOT IMOJIHOCTBIO BhIEXall 32 TPEeibl TIOJIUIOHA, 3331 MPEKpaacTcs,
IIPOU3BOJUTCS MOJCUET OAJIIOB.

8. KomuuecTBO NpOOHBIX CTAPTOB HE OTPAHUYCHO.

ITopsimox npoBenenns

Kaxxnomy ydacTHUKY JODKHO OBITH JaHO JBe MOMNBITKH. OOIlee BpeMsi Ha MOATOTOBKY
cocraisieT 220 MUHYT: K MEepBOM momnbiTke — 160 MUHYT TOCie Havaia BBITTOJIHEHUS 33JJaHus, KO
BTOpOi monbITke — 60 MMHYT TOCJIE€ OKOHYaHHMs NEepBOIl MOIMBITKM M IepepbiBa. B TeueHue
MOJITOTOBKH K TEPBOH IMOTBITKE W TIOCJE TIEPBOI MOMBITKH JTOJHKHBI OBITH CIIENIaHBI JIBa TIEpephIBa
no 10 MUHYT, BO BpeMsl KOTOPBIX y4allluecsl BBIXOJAT U3 Kiacca U MPOU3BOJUTCS MPOBETPUBAHHUE.
[lepen mombITKON BCE yUaCTHUKU CHAIOT POOOTOB Cy/IbSIM B KApaHTHH M 3a0Mpar0T 0OpaTHO TOJIBKO
1ocje 3aBeplIeHus] BCEX 3a€3/10B MEPBOW IMOMBITKU M MepephiBa. YUACTHUK MOXKET OTKa3aTbCs OT
MOMBITKYA, HO poOoTa craeT B JoboM ciyyae. [locne kaxaoil cnaum Bcex poOOTOB B KapaHTHH
CYIbsIMH BBITSTUBAETCA XpeOWH € PacCHOJIOXKEHHEM ATAJOHHBIX OOBEKTOB OAMH pa3 sl BCEX
YYaCTHHKOB TIONBITKA. BpeMsi Ha TONBITKH, KapaHTHH W TI€PEpBIBEI HE BXOMAT BO BpeMs
MOJITOTOBKH.

B 3auer uaer pesynbrar gyuiieil monsITku. Cxema, Koa IporpaMMbl U KOHCTPYKIUS poOoTa
IIPOBEPSAIOTCS TOCIIE BTOPON MOMBITKH.



Kapra kouTpoas nis 10 kinaccos

Howmep
YYaCTHHKA

/o

Kputepuu onenku

Koma-Bo
0aiIoB

Koxa-Bo 0amos,
BBICTABJICHHBIX
YJICHAMU KIOPH

Po6oT momHOCTEIO BBIEXAT U3 IICHTPATBHON
KJIICTKH TTOJIUTOHA (8Ce MOUKU BEPMUKATILHOU
npoexyuu poboma NOKUHYIU 30Hy
cmapm/gunuu)

5

Po6ot mocetn 00e 30HBI C KETJIIMH (8Ce MOUKU
BEPMUKANLHOU NPOEKYULU POOOMA 08ANCObL
NOKUHYIU 30HY CIapm/@uruid, 6mopou 6vle30 U3
30HbI cMapm/ununs ocyujecmeneH 6
HanpasieHuu NPOMuU8oNoI0HCHOM NEPEOMY)

JIBUrasicb MeX1y pelikamu, poooT cOMII KerJto,
HanpoTtuB KoTopoi HE cTout sTanoHHas keris

8x2

Po6oT cOun kerimto, HampOTHB KOTOPOH CTOUT
STAJIOHHAS KETJIs

-1 x2
(uTpajgubIe
0aJ1J1b1)

PoGot BepHyIics B 30HY cTapT/(hPUHUII TTOIUTOHA
MOCJIE TIOJTHOTO BBITIOJTHEHUS 3adaHus (110001
MOYKOU 8ePMUKANLHOU NPOEKYUU poOOm
OKA3anCcs BHYMPU JHCeNmo2o Keaopama, 3d
coumvle Keanu HAYUCIeHbl MAKCUMATbHbIE OALIb
U He HayucleHvl wmpaguoie)

1

Po6oT ocTaHOBMIICS B 30HE CTapT/(PUHUIL
MIOJTUTOHA TIOCIIE MTOJTHOTO BBITOHEHMS 33 JaHHsI
(110601 onopoti pobOM HAXOOUMCS 6HYMPU
Keaodpama, 3a coumoie Ke2iu Ha4ucieHsl
MaKcumanibHole OALIbl U He HAYUCTIeHbl
wmpaghuvie)

CocraBiieHa 3eKTpUYecKas PUHIIUITHATbHAS
cxema D3 pobota Ha 6aze Arduino (s
coomeemcmesuu ¢ T OCT 2.702-2011)

Koz nporpammsl onTUMHU3HPOBaH (8 Kooe
UCNOIL3YIOMCSL YUKIIbL, 6EMGIEHUS], Pe2YIIsImOopbl)

YuTtaeMocTh Ko (Haruuue KOMMEHMAapues K
OCHOBHBIM OJIOKAM K0Od, UHGOpMamMUBHble
UMEHA NePEMEHHbLX, BblOeleHUe OMCMYNamu
YUKI08 U m.0.)

10.

OtcyTrcTBUE TPYOBIX OIIMOOK B KOHCTPYKIIMH
poboTa (Hezakpenniennble UnU NIOX0
3aKpenieHHvle Yacmu, NPoeoo Kacaemcs Koaeca
U NOJA, WUHbL CONPUKACAIOMCA ¢ 0emAaAMU
waccu u m.o.)

Hroro
(Umocoesuvlil bann ne moxcem Obimob HUMNCE HY5)
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